Novel RUNX2 frameshift mutations in Chinese patients with cleidocranial dysplasia.
Cleidocranial dysplasia (CCD) is a skeletal disorder caused by heterozygous mutations in the runt-related transcription factor 2 (RUNX2) gene. We evaluated the phenotypes of eight Chinese patients with CCD from three unrelated families followed by analysis of the RUNX2 genes. Three different RUNX2 frameshift mutations were identified. Two of the mutations are novel (c.887insC and c.592delA) and one (c.90insC) has been described previously. Surprisingly, the patient with the most severely truncated RUNX2 protein (c.90insC) had the mildest phenotype. The RUNX2 mutations identified were assessed for their effect on the subcellular localization of the mutant RUNX2 proteins because of previously reported inconsistent findings. All three mutant proteins showed at least partially impaired nuclear localization compared with wild-type RUNX2, which was localized exclusively in the nucleus. Our findings support the notion that haploinsufficiency of RUNX2 may be mainly responsible for CCD. However, because the correlation between the severity of the phenotype and the degree of mutational impairment of RUNX2 is not consistent, other factors, such as nonsense-mediated mRNA decay and negative dominant effects, may also play a role. In addition, we show that despite the presence of the best characterized nuclear localization signal, nuclear translocation of truncated RUNX2 can be inhibited, possibly as a result of precipitation in the cytoplasm.